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INSPECTION  OF  COMMERCIAL  FERTILIZERS 

Made  for  the 

State  Department  of  Agriculture 

The  inspection  of  commercial  fertilizers  reported  in  this  bulletin  was 
made  under  the  direction  of  the  Honorable  Andrew  L.  Felker,  Commis- 
sioner of  Agriculture.  The  state  inspector,  Mr.  Harry  West,  collected  sam- 
ples of  84  brands  of  fertilizer  and  fertilizer  materials  which  were  offered 
for  sale  by  dealers  or  had  been  delivered  to  consumers  during  the  year 
ending  June,  1942.  The  general  character  of  the  brands  sampled  is  shown 
by  the  following  classification : 

Complete  fertilizer  : 58 

Phosphoric  acid  and  potash  2 

Superphosphate  8  . 

Sulphate  of  ammonia  1 

Nitrate  of  soda  1 

Cyanamid  1 

Muriate  of  potash  3 

Ground  bone  5 

Natural    manures    5 


The  Fertilizer  Law 

The  purchaser  of  a  fertilizer  should  familiarize  himself  with  the  full 
text  of  the  fertilizer  law.  He  should  not  accept  from  the  dealer  any  bag 
of  fertilizer  which  is  not  tagged  and  guaranteed  in  compliance  with  the 
law.   The  law  governing  these  matters  is  as  follows : 

"Every  lot  or  parcel  of  commercial  fertilizer  or  fertilizer  material  gold 
or  offered  or  exposed  for  sale  within  this  state  shall  be  accompanied  by  a 
plainly  printed  statement,  clearly  and  truly  certifying  the  number  of  net 
pounds  of  fertilizer  in  the  package ;  the  name,  brand  or  trademark  under 
which  the  fertilizer  is  sold  ;  the  name  and  address  of  the  manufacturer  or 
importer ;  the  location  of  the  factory ;  and  a  chemical  analysis  stating  the 
minimum  percentage  of  nitrogen,  of  available  phosphoric  acid  and  of  water 
soluble  potash  expressed  in  whole  numbers. 

"No  fertilizer  or  fertilizer  material  containing  the  three  essential  fer- 
tilizing elements,  nitrogen,  phosphoric  acid  and  potash  may  be  sold  or 
offered  for  sale  if  the  total  minimum  plant  food  nutrients  contained  therein 
is  less  than  fourteen  per  cent  by  weight,  provided  however  that  natural 
animal  and  bird  manures  shall  be  excepted  from  the  provisions  of  this 
section." 

The  state  official  charged  with  the  enforcement  of  the  fertilizer  law  is 
the  Commissioner  of  Agriculture.  Copies  of  the  full  text  of  the  law  may 
be  obtained  from  his  office  in  Concord.  All  inquiries  concerning  the  law 
and  all  matters  relative  to  the  registration  of  brands  should  be  addressed 
to  his  office. 

The  chief  purpose  of  the  official  inspection  required  by  the  fertilizer 
law  is  to  protect  the  consumer  against  the  misbranded  i^roducts  which  would 
doubtless  soon  appear  on  the  market  if  the  sale  of  fertilized  was  not  un- 
der state  regulation.    The  value  of  a  fertilizer  depends  mainly  upon  its 


content  of  available  plant  food,  particularlj^  nitrogen,  phosphoric  acid,  and 
potash.  The  presence  of  these  constituents  can  only  be  determined  by  a 
chemical  analysis.  To  insure  that  they  are  being  furnished  by  all  manu- 
facturers in  the  guaranteed  amounts,  it  is  considered  necessary  that  each 
brand  of  fertilizer  offered  for  sale  be  officially  inspected  and  analyzed  one 
or  more  times  each  year.  When  failure  to  meet  the  guarantee  is  proved 
by  chemical  analysis,  the  prosecution  or  seizure  provisions  of  the  law  may 
be  invoked.  The  purchaser's  refusal  to  buy  a  fertilizer  which  does  not 
conform  to  the  law  in  every  respect  will  not  only  assist  in  the  enforcement 
of  the  law  but  will  at  the  same  time  insure  himself  the  protection  of  the 
law.  If  the  buyer  fails  to  assure  himself  the  legal  requirements  have  been 
met,  he  accepts  the  fertilizer  at  his  own  risk. 

All  samples  reported  in  this  bulletin  were  drawn  by  an  inspector  ap- 
pointed by  the  Commissioner  of  Agriculture.  The  chemical  analyses  were 
made  by  the  methods  of  the  Association  of  Official  Agricultural  Chemists. 


Conformity  to  Guarantee 

Fifty-four  of  the  84  brands  analyzed  equaled  or  exceeded  the  manu- 
facturer's guarantee.  No  brand  failed  to  meet  the  guarantee  in  all  of  the 
three  constituents,  total  nitrogen,  available  phosphoric  acid,  and  water- 
soluble  potash.  Five  brands  were  below  guarantee  in  two  of  the  three 
constituents,  four  in  nitrogen  and  available  phosphoric  acid,  and  one  in 
nitrogen  and  potash.  Thirty  brands  failed  to  meet  the  guarantee  in  only 
one  constituent. 

Tncluding  all  the  brands  referred  to  above,  15  brHuds  wej-e  found  lo 
contain  less  than  the  guaranteed  amount  of  nitrogen.  The  greatest  defi- 
ciency was  0.46  per  cent.  The  average  of  the  other  14  deficiencies  was  0.17 
per  cent.  Eleven  brands  failed  to  meet  the  guarantee  in  availabl  phos- 
phoric acid.  One  brand  was  deficient  8.59  per  cent.  The  average  of  the 
other  10  deficiencies  was  0.64  per  cent.  One  sample  of  ground  bone  was 
deficient  0.25  per  cent  in  total  phosphoric  acid.  Eight  brands  contained 
less  potash  than  was  guaranteed.  The  greatest  deficiency  was  8.61  per 
cent.    The  average  of  the  other  7  deficiencies  was  0.45  ])er  cent. 

Six  brands  were  guaranteed  to  contain  magnesium  oxide.  All  fully  met 
the  guarantee. 

In  the'  tabulation  of  the  analyses  in  the  following  pages  deficiencies  of 
one-fourth  of  one  per  cent  or  more  are  shown  in  bold-face  type.  The  manu- 
facturers are  arranged  alphabetically.  The  brand  name  is  listed  alpha- 
betically or  numerically  by  formula  under  the  manufacturer. 


a  0) 

wo 


o 

PL, 


pano^j 


pa3)UBJi3n£) 


{unio^ 


paajuLuuno 


puno^ 


"^     ^       paaiuBJunQ 


o     -  punoj 


pasjuBJunj) 


a 

bo 
o 


piinOjj 


paamtjjBnf) 


0 
O 

u 

■g 

JS 
O 


IS 

fa 
3 

"s 

'Z 

cm 

5  0 

y  (t, 
'fa 

E 


i-H  C<I  05  iH  .-H 
t-  ^  M  (M  O 


T-HO(MotDi>esiLn(M 


•^^;000^      -COOOOlt^Ot-MfM^ 


:  10 
:  «r> 


00000 
00000 


■<*  '^  o  c~  ^ 


rooooooooo 
:ooooooooo 

•  CD  O  O  t-^  O  t-^  ^'  OJ  Ti< 


<N 


:  o 
:  o 


(M 


oo(Mcot-(M'Xiaiai.-i,-itOQOOiOocou:)T-i 

^OOOtMlOfM^t-HTtCOOt-OO-^COOOLO-rf 

05o6T-Hi>^o^oo6o6o6odt-^c<jidtocoo6rH 


000000000000000  :o 
000000000000000  :o 

oo6odc>cD«ooo6(M'o6o6t>c4«Dco    "OO 


t>cDi— ic<i-^'^cococooooc<iio-^ioio05i-H 
cocoocociC5ot-'-HOoo?£>050iTHOc<iLra 

oo6c^c»o«OiHodo5aJo6odcacr>t-cocrii-H 

T-Hi— IrHr-l,— I  1— I  (Ni— ( 


o 
o 


:  o 
:  o 


to  CO  CD  7-1  c<i 

i-H  1— I  1— I  00  O 


CO       •  T-H 
(M 


:co  CO  o  (M  «o  r^  ^  00  irt  o    :  oo 
:(MOC50«teoot-t^Oi    :io 


CO-^-^CDOO      ■COrfiCOiC'ttOCDt-t^(M 


00000 
00000 


CO  '^  ^  tr-  00 


ooooooooot- 

OOOOOOOOO-sM 

co^'^inio't-^t-^oooooj 


n! 


_  J5 


fa 

o 

O 

+j 

o 
o 

e4 

-a 
c 


-2  a 
o  o 
CLhH 


o  t- 

T-H 

O  00  00  c- 

^  o 

CO  "^  '^  c-  00  T-H  u 


-^  &( 

G  O 

Tf        o 

CD  acO 


CS 

o 


3  i^ 


-5 

0) 

be 

O) 

> 

C 
■  nJ 

m 

OJ 

O 

+j 

C   C3 


01 


0)  0;  0> 


?H      Jh      ?H 
=+-1  =tH  =4H 


.ti    faO  3 

0)    O 

Q  -^^ 

<^< 

u  ■<-<  u 
000 

«(H  =4H  =+-! 


O 

o 

-M  , 

in  ' 

o 

O 


O  CD  t-  O  C-  '^ 


01  a; 

5o 
>>  >i 

in     2-1 

c  c 

O       O        (TJ 

00  c 

o 

eg  '^  izq 


00(M0000t-(MCDCD 


<< 


'Tji'^LOlOt-IHOOOO    p 

ooooooooO 


o  « 

&^ 

a  ° 

I- 


t-hCL, 


00 

CD 

o 


O 

CD 

O 
(M 


a 


0 
0-0 

r  \   n 


It    3 


fa   bn  ~ 
""  «    § 


:  o 
;  o 


OS  CD 

0600 


:  o 
:  o 

'  06 


10  CD 

oi  06 


O 

o 


CO    T-J 


10  o 

(M  O 

C^  10 


o 


li 


O 


in    >> 

V    fa 


00 


C 
01 


0) 

!h 
OS 


a 


0) 

O 


c  3 
PQh-l 


MO 


puno^)j 


I)oo)uuji!n{3 


o 
fin 


puno^J 


paaiu«.ii;n{) 


puuo^^ 


o       a 

■^      ^      p8a)iiB.iBn«) 


o 

P. 

o     --  puuo^jf 


p99}UBat!n£) 


o 


pUlU\t[ 


paa^imaenf) 


O  lO  O  (M 

O  1-1  O  i-H 

o  t-^  o  o 


O  O  O  O 

o  o  o  o 
o  t>o  o 


o  lo  t-  CO 

O  tH  tH  CO 
00  00  O  CD 


o  o  o  o 
o  o  o  o 

00  00  o  «o 


■rf  (M  00  00 
Tl<  CD  ^  «^ 

00  OOO  CD 


iZii 


3 

o 

E 

< 


00  (M  t-  00 

00  o  o  o 

CO  IC  IC  00 


o  o  o  o 
o  o  o  o 

^  IC  Lfi  00 


fa 
0 

N  1^ 


N    tS] 


o  c-  o  o 

I— I  T-H   (M 

I      1      I      I 

00  00  O  CD 

I      I      I      I 

-^  lo  lO  00 

a  p,  a  a 
o  o  o  o 

?-i      ^      ?H     ?H 

oouo 
m  m  S  S 

CO  m  oi  m 

3  3  3  3 

o  o  o  o 
S  2  S  S 

<<<< 


lO  Oi  C5  (M  CO 

CO  CO  CD  (>J  o 

-^  o  t-^  t-^  -^ 


o  o  o  o  o 
o  o  o  o  o 

'^  o  t-^  t>  ^' 


O  OJ  Irt  T-H  CO 

00  in  t^  CO  oi 

t-^  h^  h^  l>  t 


o  o  o  o  o 

o  o  o  o  o 

00  00  00  C-^  CD 


CD  l>  i-H  C-  O 
tH  Oi  O  lO  (N 

Oc5  t-  00  t-  IC 


00  t-l  1-1  <M  M 
00  O  O  O  CO 

CO  -^  ic  t-^  r» 


o  o  o  o  o 
o  o  o  o  o 

-^  '^  ic  t-^  00 


c 

0 

u 


I 


I 


I 


Tf  ^  LO  t-  00 

Q)     QJ     <D     Q^     1^ 

Eh     ?H     ^     ;-t     ^ 

"^  S  IS  ^  !S 

m   m   xn   m  m 

^^^^^ 

'^    U   ',^   -^   u 
aj   q;   o   0)   CU 

mpqcQpqm 


IC 

o 

CD 


o 

CD 
CD 


a 

cS 

u 

TS 

0 

o 

O 

w 

lA 

>- 

=H 

V 

o 

l« 

?: 

a; 

tf) 

-t-i 

0 

O 

u 
1 

0<UN^3tS]t^3N  ■Mp'" 

jC  ^    "-IS  4J  '-Xj  '-P  '+3  '^     ? 

M       Tf  o  c-  t-  ^      _c 

00  00  00  t>  CD 


-  ra 


OS 
Ol 


=      o 


CIS 


c 

o 


:               o  Tti  ic  oi  o  -rf 

:                       -rfi  CO  1-1  00  CO  CD 

:  1— 1 
:  Oi 

-^  '^  O  CD  t-  LC 

rH                1-1 

•  o 

CD 

:                o  o  o  o  o  o 
:                o  o  o  o  o  o 

:  o 
:  o 

"^  Tf  O  t^  t^  "^ 

1-1                 iH 

•  o 

CD 

t-  1-1  CO  DO  IC  '^  (M 
iH  IC  -^  00  IC  IC  00 


^       o 


c 
o 

u 


O  00  00  00  tr-  CD  CO 


o  o  o  o  o  o 
o  o  o  o  o  o 


O  00  00  00  t>  CD 


IC  CO  t~  CO  1-1  -^  ifi 

'^  O  OS  (M  O  C-  t>. 

o  aj  oooi  oocD  N 


;  o 

CD 

'  CO 


IC  O  <M  O  t-  O  -* 

o  o  i-<  1— I  00  as  CD 
CO  -^  Ti^  IC  CD  t-  oi 


o  o  o  o  o  o  t- 
o  o  o  o  o  o  ^ 

CO  -<*  irl^  IC  t-  00  IM 


0 

u 

c 

-O   0 
-OOQ 


03 


S  I*  & 


o  ;^ 


CQ 


03    o 


bo 

•  f-H 


4)    O    IH 

(-  E-t  <u 

^    rt    ;l. 

a  p^ 

o   ^ 


03 


c 


a 

?:  o 
5  ^ 


cfl 


o 


Coo  .     ^ 

<;oP-,ouHpq  <=> 

1-1  --I  C  c3 

O000000t~CD    i    ;:h 

1-1  ^23 

I         I         I         I         1         I       "Z   IbH 

co'*'*icc~ooC3^ 


o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

a 

o 

o 

CJ 

o 

o 

c 

C 

C 

c 

c 

c 

c 

C 

OJ 

o 

OJ 

o 

a> 

qj 

(U 

a> 

^ 

^ 

Eh 

(M 

^ 

^ 

;-H 

'r~* 

o 

o 

o 

o 

o 

o 

O 

O 

oooooouo 


.2« 


puno^ 


pa8}u«jBn{) 


o 


piino^ti 


paajuB.iBTiQ 


punoj 


■^     _5       pad;uu.iiiu;3 


o 
,c 
p. 

CQ 

o 


o 


puiu)^ 


paa;uBJBn£) 


O 


pUTlO^ 


paa;uBJi;n£) 


CO 


o 
o 

eg 


o 

:  oo 
:  (M  iH 

iH 

■  t-o 

:  o  o 
:  oo 

■  ?o  o 

1-1  (M 

00 

o 

:  ooo 
:  t£,  ?o 

tH 

■  ooo 

iH(N 

o 
o 

:    :    : 

o-^ 
00  i> 

■A<6 


LQ  O 

rH  d 


0 

O 

em 
c 

I  so 


e 

0 


CS    0)    OJ 

•g  ft  ft 

g<X)0 
G  '-'  eg 
C 

c  aj  oj 

3  t^  ^  J3 
0) 


c«    to 

§^^^ 
C3    ft  ft 
ft  r;    fH    ^ 

o)  Q,  a>  a> 

a;  /T  ft  ft 


muiuiui 


o 

o 


ooo 
CCS 

O)    Oj    O    01 

;-!      ?-H      S-J      S-l 

o  o  o  o 
OOOO 


B 


■>*  in  CO 

th  7— I  o 

oi  CO  c<i 


ooo 
o  o  in 

■A  im'  d 


C5  T}<  t~  to  T-l 

oq  o  (M  th  Lo 


eg  O  t~  CO  00 
(M  rH  T-H 


o  o  o  o  o 
o  o  o  o  o 


lO 


O  O  t-o  00 

(M    T-l  tH 


eg 

o 


:o 

:  o 


'  o 
o 


i-icocoocO'^air^ 
^c-oocot-c-O 

00  d  t>  o'  '^  in  d  o 
i-i  1— I      T— I  eg  T— I  eg  ^ 


o  o  o  o  o 
o  o  o  o  o 

d  d  t-  d  •<*' 
eg  1-1      rH  eg 


:  o  o 

:  o  o 

•  d  t-^ 

eg  "st* 


oococoegt-oini-H 
ooegooomci^Tf 

00  rH  t--  t-^  ^'  in  i-H  d 

iH  iH      1-1  c<i  eg  eg  ^ 


:    :    :    :    :  oo 

:    :    :    :    :  o  in 

CO  o     ■     ■ 

eg  eg 

:  o  00  1-1 1-  o 
:  eg  1-1  oo  Oi 

•  in  t-  00  ooeo    •    •    ■ 

:  o  oooo 
:  o  o  ooco 

•  in  c-  00  00  eg 

Sh  ^  S-i  S-(  M 
U  (i;  q;  q;  q; 
N    N    N    N    ^3 


is 


i32 

^^ 
w  ST 

Si 

CO  CO 

c 

h 

« 

Id 


OJ 

a> 

(U 

q; 

0) 

P^  fi<  fo  pLH  plH 

(S 

rt 

cS 

rt 

C3 

0^ 

3 

S 

3 

3 

3 

>J 

s 

g 

S 

S 

s 

m 

?H 

-— ( 

^ 

^ 

<— 1 

o 

o 

o 

O 

o 

p^fc 

f^ 

fefe 

C   C   C   G   C   C 

OI  K  oj  aj  cu  tS 

ft  ft  ft  ft  ft  OJ 

OOOOOm 

O  O  t-  O  00  T3 

eg  T— I       1—1        c 


o  o  t-  o  ^ 
eg  1—1       1— I  c^ 


G 

?! 

6 

as 
A 
ft 

o  ^ 
-G  cs 
ft-G 

ft  o 

3rG 

M  ft 

G  ft 
0)    0 

3^ 

ft'o. 


^^'^  '-*  -^ 

oint-ooooCegH  ^ 

Co 

w  m  m  m  m  w  w  m"*^ 

-(-i-(-i-(->-(-J-I-J-(-^-U-mPh 
+J-U-|_!+J-l->4J-(-J-l->«4H 

uimmuiuiuimm  o 

GGGCCGGGfJ 
<&    <A   &   <A    <A   <A   <A    C3.? 


0 

U 

'e 

.^  IS 

,s 


:  CO 
:  CO 

'  CO 


:  o    :    :     :     :    : 
:  o    :    :    :    :    : 

•  eg'    •    •    •    •    • 

CO  O  1—1  CO  o  O  CD 

o  eg  o  o  o  o  o 
CO  d  ^  ^  d  t>  d 

l-l  rH  1—1  1—1 

o  o  o  o  o  o  o 
oo  o  o  o  o  o 

CO  d  '^  '^  d  t>  d 

1-1  rH  rH  T-\ 

Tf  O  00  O  t-  00  Ol 

1— I  in  CO  CO  CO  eg  eg 
in  d  Tj5  00  00  00  00 


o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

in  d  Tj?  cx)  00  00  00 


■>*  CD  CO  t~  t-  eg  ^ 
in  05  eg  t-  OS  t-  t~ 

in  d  in  00  00  00  00 


rH  t- 

oo 
t>  in 


oo 
oo 


:  CO  -^  oi  o 
:  o  o  00  o 

•  -^  ^  Tj5  in 


:  o  o  o  o 

:  o  o  o  o 


t-  in    •  '^  ^  in  in 


ID   4J 

%    G 


ri  ^  r^H  r^  r^  r^  r^ 


CS 


rt     -  ^  ^  tsi 

h  C 

U  I. 

C  3 

^* 

C 
o 


?H  fi  ;-!  jh 

0)    01    0)    O) 
N    N    N    N 


-     s 


s 


OJ  ^  cs 
Oin  o 


^H     ^     lin     Sh 

0)    01    O)    0> 

Tf  O  t-  O 

rH  rH 

I        I        I       I 

00  00  00  00 

I  I  I  I 
Tji  -^  in  in 

c^  c^  c^  c^ 
G  C  G  G 
oooo 


^,  .,  -(J  +->   4-1  +-'  +J 

S^  y,  cS  cS   03  OS  cU 

3;^  «;^  G  G    C  G  G 

'^  "C  O)  0)     O)  QJ  0 


c3   cS 


ooh:; 


G   C   G   G   G 


a 

CO  »a 

CI  X 
MO 


o 


puno^ 


paajuBaBn-o 


puno^ 


|)3a)ut!aiin{) 


punOjj 


&> 

X: 

■a 

o! 

o 

a 

-i; 

I>3rt) 

la'jBnQ 

tj 

ti 

o 

JS 

P. 

aj 

o 

13 

puno^j 

CLi 

o 

paa? 

uBJBno 

CO    :  '^ 


eg 


o 
o 


c^ 


:  o 
:  o 


(N      •  (M 


be 
o 


punoj 


pa8}UBaBn£) 


•^  t-i  1-1  CD  o    :    : 
m  o  T-i  CD  ix>    :    : 

rH  M   ^ 

oo  oa  in 

(>i  tr^  ^  CO  O     •     • 
,-1      i-H      cr> 

cq 

U3 

oi  rl<  «) 

o  o  o  o  o    :    : 
o  o  o  o  o    :    : 

o 

O 

o 

o  o  o 
o  o  o 

oi  t^  -^  oj  o    •    • 

,-1           T-H           O 

00 

in 

d  ^  t-^ 

I— 1 

o  oi  r»  o    :  '^  o 

,-1  CO  1^  T-H    :  ■^  1^ 

CO 

03 

O  05  (M 

c<i  t-^  in  1-H    '  ^  oi 

o 

1-5 

r-l 

oooj  00 

T-H 

o  o  o  lo    :  o  o 
o  o  o  c-     :  '-J  "^ 

o 

O 
O 

ooo 
o  oo 

(>i  t-^  CD  O      ■  CD  o 

o 

d 

rH 

00  <>i  00 

T-H 

CO  03  CO  oj     :  -^  o 

CD  <M  lO  (M      •  t-^  O-l 

CD 
CO 

CO 

05 

(M  CD  O 

t-  in  in 

(N  00  in  th     ■  t>  o 

d 

«o 
c5 

r-5 

oooi  d 

rH 

<M  '^  ^  CO     : 

o  00  W  1-H     :     : 

«o 
in 

O 

1-1  in  CO 
ooo 

CO  CD  h^oj      ■ 

tH 

in 

■^  -^  in 

o  o  o  ic     :     :    : 
o  o  o  (M    :    :    : 

CO 

in 

o 
o 

ooo 

ooo 

CO  t>  00  i-H     ■     ■     ■ 

tH 

in 

"tt  -^  in 

o 

'e 

rt    ••  B 
B    9    fi 

Sou 

C 
o 

c 

h 
V 


c 

f^    OS 


•j3  "4:^  -J-  OJ  Ph 

ti  t<  tn    ^ 

O)       OJ       01    r^     =H 


03   03 

a  ft 
o  o 

AX. 

&  a, 

(D    O) 

P,  a 

C/2M 


i^i  t~  "^  2^ 


0) 


I 


oj  t-  CO  -r;  ^ 
CO  1^-  ooOS 


c  c 

u  u 

O)    QJ 

ft  ft 

CD  O 


s    • 


T3    !« 


<  rt 


14 
u 

"e  . 

CQt3 

M  S 

e  " 

JS 
u 


(V 
SI 


in 


Ol 


0 

u 

u 
X 

We 

rt  0 

c 

i 


O  "*  t- 

rH 
I        I        I 

00  oj  00 

I     I    I 

^  '^  in 

c  c  c 

c3   CS  cQ 

Sh  ;h  ;j 


03   ca   cS   cS   C3   cc   cS 

1— ( 

> 

P-IWI-U 

C  fi  c  c  c  C  c 

■s 

w 

^^^ 

o  o  o  o  o  o  o 

D 

y    CJ    CJ 

*_!_)   4J  '■+.:>  -*-J  -*-*  -M  4-> 

p^ 

bo 
fi 

ca  ca  cd 

cC   03   ca   ca   rt   ca   rt 

s  s  s 

C   fi   fi   C   C   C   S 

ft 

1— ( 

f-(  ;-(  ^ 

dj    (D    (D    il)    dJ    Q;    <!> 

o 

^H      1^      S-C 

^j   4_)   -(J    -j_)    -M    -)-)    4-» 

(U 

c  c  c  1=:^  c  c 

s 

§Sg 

MO 

C3 


punoji 


paaiuBJunf) 


o 

CM 


puno^i 


paojuBaBnt) 


punoji 


C3 


^      paojimaiiiiy 


u 
o 

o 
Ph 


o 


puno^^£ 


paajuB.mnQ 


c 

o 


puno^j 


paajuBJBny 


Id 


O 

u 

o 

tit 
o 


CO  -^  in>  t- 

■^  O  '^  «D 


;  t-  lit!  o  00  o  00  LO 
:  o  00  «:5  N  c-  (M  00 


'^  rH  (M  O      •  00  CO -^  t- O  t- to 


N«M00C0T-HT-lTt<«0(MO00rH 

wooaocDixiooTi<oco!M 
o^rH^odLo«Dc<io6o6o6o6ix> 


o  o  o  o 
o  o  o  o 


:  o  o  o  o  o  o  o 
:  o  o  o  o  o  o  o 


O  iH  to  00      ■  lO  (M  00  00  00  00  ^ 


■^■^i-ILOt-t-OC^CDIMtDTf 

locot-cooi-ico-^coojioco 

Oi-HCDOOlfioJoJoOOOOOOOCD 
1-1  IN         1-1 


:o 
■  TdJ 

IM 


t-iOi-IOOOCOOOIMiHCOt-OO 
T-lt-OCOi-IO<MCOi-IOTTHiH 

TOi-5o6^'*o6co^'*^Lfit> 


OOOOOOOOOOOO 
OlOOOC-OOOOOOO 

coi-ho6t)<coo6co-^-^-^ioc-- 


'^ 


(TO 


iSI 


00 


poo 
Sh  CI3.2 

goo 


I  '^ 


N 

o  c 
^^ 

•^    CO 


bo 

en 


'  CD  ^  t-  O  t-  CD 


& 


I 

00  CO 


(M  00  00  00  00  CD 


lO 


CO    CC    73    73    M 

T3  -O  73  '^  -O 


00  C 

73    !^ 


Tl<  Tt<  '^  lo  t~ 

'~^  r^  "7^  '^  1^ 

s:  c  c  c  c 

C\S   c^  cd   c^   c^ 

racQcqmm 


C3  rt  CS  CiJ  rt  ta  |T|  |T{  }t!  [t]  [t|  [t| 

X!  X!  ,^  ,0  _Q  ^ 
333D3Sg;jDgjQ)(]_)a) 


lA 

o 


0 

.  E 
6  '-5 

c8" 


> 

w 


OS 


Tjl  (M*  (N  O 

tH 

•  00  CO  -^  CO  O  I>  CO 

tH 

"* 

oooo 
O  lO  o  o 

:  oo  o  o  ooo 
:  o  o  o  o  o  o  o 

o 
o 

^ 


IM 

O 

IN 


O 

o 

IN 


CO 

(N 


1—1 


o 
o 


T3 
O 

o 

fa 


C8 


/t-  CIh 


<a 


o 
O 

o 

o 

6c 


